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" AERODYNAMIC RESULTS OF A SEPARATION EFFECTS

TEST ON A O.OIO-SCALE MODEL (52-OTS) OF THE

INTEGRATED SSV IN THE AEDC/VKF 40-BY-40-

INCH SUPERSONIC WIND TUNNEL A (IAIII)

by

E. Chee

_i Rockwell International Space Division

ABSTRACT

Experimental aerodynamic investigations were conducted March 27

through March 31, 1975, in the AEDC/VKF Tunnel A Facility on a O.OlO-Sc_ e

Model (52-0TS) of the Integrated Space Shuttle Vehicle. The purpose of

the investigation was to obtain data with the SRB in proximity to the Or-

blter/External Tank (O/ET) over a large O/ET initial angle of attack and

sideslip range. SRB alone (greatly separated from O/ET)data were also

required.

The AEDC Captive Trajectory System (CTS), which supported the SRB,

was used with the tunnel primary sector (supportlng the Orblter/External i

Tank) to obtain "grid" type separation effects data. One symmetrical SRB

Model was used interchangeably to obtain rlght-hand and left-hand SRB

data.
\

The entire Investigation was conducted at a free-stream Mach number

of 4.5 at unit Reynolds numbers of 3.95 and 5.9 milllon per foot.

This report for IAIII consists of two volumes: Vol_e I contains

the data figures and Volume 2 contains the tabulated source data.

!
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' ! General

! PL_
SD(BOL .SYMBOL DEFINITION

• speed of sound; m/aec, ft/sec

: Cp CP pressure coefficient; (Pl " P=)/q i

M MACH Mach number; V/a _

• p pressure; N/m 2, psf

q Q(N_4) dynamic pressure; i12,_, Nlm2, pef

RN/L RN/L unit Reynolds m mber; per m, per ft

V velocity; m/sac, ft/aec

a ALPHA angle of attack, degrees

_ BETA angle of sideslip, degrees

PSI angle of yaw, degrees

0 PHI angle of roll, degrees

'_ p mass density; k_m3p aluga/ft3

Reference & C.G. Definitions

Ab _ base area; m2, ft2

b _ wing span or reference span; m, ft

c.g. center of gravity

_ MRZF • reference length or wing mean
_ _ aerodynamic chord; m_ ft

S SKEF wing area or reference area; m2, ft 2
o

MRP moment reference point

i _4RP moment reference point on X sxl8

_34RP moment reference point on Y axis

DGtP moment reference point on Z axis

. SUBSCRIPTS
b base

' 8 static conditions

t total c_dltiona
o free sl_l'een

i
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I

_OV_CL_mE(Continued) "-I

I_xl_-Axis S_stem

PLOT

S_4BOL. SYMBOL DEFINITION

CN CN norm'_l-['orcecocfficient; normnl forceqS

CA CA axiDl-force coefficient; axial forceqS

Cy CY side-for,:ecoefficient; side forceqS

CAb CAB base-forc_ coefficient; baSeqsfOrce

"4(Pb " i_<=)lqS

CAr CAF forebody ",xlrJlforce coefficient, CA - CAb

Cm CLM pltchln_-moment coefficient; pitchin6 momentqsL_

_Tdwin moment
CYN yawing-moment coefficient; , '_SbCn

C_ CBL rolling-momcnt coefficient" rollin_ momont,ISb

Stnbility-Axis S_stem

CL CL lift cc_.fficient;liftqS

CD drag coc£ficient; _SCD

CDb CDB base-dr_ig cocfflcient; baSeqsdra6

CDf CDF forebody dra6 coefficient; CD - CI>°

Cy CY slde-force coefficient; side forceqS

Cm CIM pitching-moment coefficient; _itching mmmen__sIR_

Ca CLI_ yawing-moment coefficient; _"win6 moment

C_ CSL rolllng-moment coefficient; rollln_ momentq_b

L/D L/D llft-to-dr.F,ratio: C_C D

IJ_ IJDF llft to forebo_ drag rstlo: C_Crr

6
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• NOMENCLATURE (Continued)

(Additional)

PLOT
SYMBOL SYMBOL DEFINITION

6a AILRON Orbiter aileron deflection angle, des.

SO T ALP-OT Orblter/external tank angle of attack, deg.

_ aSRB _LP-B SRB angle of attack, deg.

6BF BDFLAP Orbiter body flap angle, deg.

!
_ BO/T BET-OT Orblter/external tank angle of sideslip, deg.

BSI_ BET-B SRB angle of sideslip, deg.

CPB1,CPB 2 CPBI,CPB2 Base-pressure coefficients (PB1-P8,
PB2-P8)/qd

<

o CPc CPC Model cavity-pressure coefficient,
(PC-P8)/Q8

CTS Captive Trajectory System

DLTALF (ALP-BS) - (ALP-OT), deg.

DLTBTA (BETA-BS) - (BET-OT), deg.

6e ELEVON Orbiter elevon deflection, deg.

LI, L2, L3, Moment coefficient reference lengths,
LREF orbiter body length (nose to base

excluding the body flap, model scale),
12.903 in.

LM Model length, 18.469 for orbiter/external
tank, in., 17.894 for SRB, in. (Used only

' for XCP/L, YCP/L calculations)

! M_ MACH Free-stream Math number

GRID Location, on a predetermined grid network,
: ' of SRB with respect to O/ET

/+

1976014177-011



i 1 i

I_ NOMENCLATUR£ (Continued)

(Additional)

PLOT

-_- SYMBOL SYMBOL DEFINITION
OTS Orbiter - tank - SRB mode]

PBI,PB2 Model base pressures, psla

PC Model cavity pressure, psia

#O/T PHI-OT Orblter/tank roll angle (always zero except
for balance deflection) deg.

; _SRB PHI-S SRB roll angle (always zero for these tests)
deg.

Po PO Tunnel stilling chamber pressure, psla

p® P8 Free-stream static pressure, psla

q® Q8 Free-stream dynamic pressure, p_la

_E/FT Free-stream unit Reynolds number, ft -I

6R RUDDER Rudder deflection angle (always zero for
these tests), deg.

SREF Re_erence area, orbiter wing area, 38.736
in

6SB SPDBRK Speed brake deflection (always zero for
these tesLs), deg.

SRB Solid rocket booster

SSV Space shuttle vehicle

TO TO Tunnel stillin8 chRber temperature, "R

T. TO Free-stream static temperature, "R

VI_ von Karmam facility

W Model welght, Ibs.

, I
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NOMENCLATURE (Continued)

(Addltional)

PLOT

SYMBOL SYMBOL DEFINITION

X Longitudinal displacement (positive down-
stream) of the SRB nose from its mated

position with respect to the orbiter/
external tank; in. full scale

XCG Distance from model nose to moment reference

point along model x-axis, Orbiter/Tank:

7.681 inches from Tank nose (excluding
llghtn[ng rod); SRB: 10.585 inches

Xr_/L Normal-force center of pressure in percent
of model reference length, XCC/LM -
(CLM/CN) (LI/LM)

XMRP Moment reference point longitudinal location

XT Longitudinal moment transfer distance used
to transfer moments from the balance

reference point to the model moment
reference center, positive upstream, inches

XS SRB longitudinal coordinate, in.

XO Orbital longitudinal coordinate, in.

XT External tank longitudinal coordinate, in.

YC Lateral displacement (positive to the right
for the left and right booster) of the

booster nose from its mated position with

respect to the orblter/tank, in. full scale

Y Lateral displacement corrected for rolling
moment deflection of the orbiter/tank
balance:

Y = YC + 3.36 sin _D for SRBLI
(see Configurations Investigated Section for
defluitton of SRBL1 and SKBR1)

v . YC - _.36 sin _D for SP_R1; in. full
scale

9
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NOMENCLATURE(Concluded) l
(Additional) •

+

PLOT
: SI_4BOL SYMBOL DEFINITION

" _CP/L Side-force center of pressure relative to
+_ model nose (tank nose for orbiter/tank

model) and ratioed to model length,
. XCG/LM- (CLN/Cg) (L2/LM)

YMRP Moment reference po_ +,tlateral location+

YT Lateral moment transfer distance used to
transfer moments from the balance reference

point to the model moment reference center,

positive to the right, inches

YS SRB lateral coordinate, in.

.i YO Orbiter lateral coordinate, in.

YT External tank lateral coordinate, in.

Z Z Vertical displacement (positive down) of the

booster nose from its mated position with i
respect to the orbiter/tank, in. full scale

ZMI_ Moment reference point vertical location

ZT Vertical moment transfer distance used to
transfer moments from the balance reference

_ point to the model moment reference center, =

ZS SRB vertical coordinate, in.

ZO Orbiter vertical coordinate, in.

ZT External tank vertical coordinate, in.

+ CD Rolling moment deflection of the orbiter/
tank balance, deg.

j

i 10
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REMARKS

The aerodynamic data obtained consisted of force and moment measure-

_ ments on the Orblter/External Tank (O/ET) and Solid Rocket Booster (SRB)

• models at Mach 4.5 during simulated SRB staging. One SRB model, mounted

on the VKF Captive Trajectory System (CTS), was used to simulate the left

and right SRB when the O/ET model was yawed. Test variables included O/ET

angles of attack and sideslip (both 0 to 15 deg.); SRB angles of attack

(0 to -20 deg.) and sideslip (+4 to -16 deg on the right SRB and 0 to 16

deg. on the left SRB) relative to the O/ET model; and full scale vertical,

lateral, and axial separation distances of the SRB relative to its launch

position of 0 to 500, 0 to 400, and 0 to 1200 inches (full scale), res-

pectively. All data were obtained at a free-stream Reynolds number of

5.9 mi11ion per foot except when BO/T " 15 deg., which was obtained at

3,9 million per foot because of load llmitatlons qn the O/ET balance.

Data were also obtained on the individual models and are referred to as

"O/ET isolated" and "SRB isolated." Before using the data as presented

herein, check the following list of deviations:

I. The SRB base pressure transducer became inoperative during

the second day of testing and has been deleted after data

group number 1397 (data set number SV8142).

_ 2. "O/ET isolated" data were obtained with the SRB model

:. positioned sufficiently downstream of and above the O/ET

: model to provide interference free flow for the O/ET model.

ll
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I
b. "SRB isolated" data were obtained with the O/ET model " I_

retracted from the wind tunnel.

4. XCP/L and YCP/L were not calculated for the O/ET model

when the absolute normal and side forces were less than

0.5 lb. and 0.2 lb., respectively.

5. XCP/L and YCP/L were not calculated for the SRB model

when the absolute normal and side force was less than

0.05 lb., respectively.

6. Y is the corrected value calculated for each data

point to account for the roll deflection of the O/ET balance.

7. The model is axisymmetric; therefore negative sideslip data

may be obtained by interchanging the right-hand and left-

hand SRB data and reversing the signs of the lateral coef-

ficients for both the SRB and O/ET.

E

:j
I
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I I
CONFIGURATIONS INVESTIGATED

r

The 0.010-scale 52-0TS model consisted of an orbiter, external tank

and one SRB. Full scale tank protrusions and tank-to-orblter attach

hardware and tank nose lightning rod were simulated (refer to Fig. 2).

The SRBmodel was symmetrical, without separation motors, and was used

interchangeably for either the left-hand or rlght-hand booster.

The Orbiter/Tank combination was mounted on the AEDC 0.85 inch

diameter 4.00-Y-36-049 six-component internal strain gage force-moment

balance. The balance was located in the Orbiter modelwith balance

moment center at XB = i0.506, YB = 0, and ZB ffi4.00. This, in turn,

was sting mounted on the tunnel primary sector.

The SRB was mounted on the AEDC 0.65 inch dlmmeter 4.06-Y-36-020

balance with balance moment center at XB - 12.585, YB = 0, and ZB = 4.00.

The entire test was conducted with all orbiter control surfaces set

at their null positions.

The components of each model are described below. Note that the

Orbiter-to-Tank attach hardware is considered a part of the tank model.

Orbiter 01 ffiBI9 C7 E23 F5M 4 N8 R5 V7 WIO 7

,_, Tank ET1 = T20 AT16 AT17 AT18 FL5 FL6 FL9 FR6 PT13 PT14 PT20

SRBLI = S18 PS7 (used as left SRB)!

SRBRI - S18 PS7 (used as right SRB)

13

i
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: TEST FACILITY DESCRIPTION - /

The AEDC yon Karman Facility (VKF) Tunnel A is a continuous, closed-

circuit, variable density wind tunnel with an automatically driven

flexible-plate-type nozzle and a 40- by 40-in. test section. The tunnel

can be operated at Mach numbers from 1.5 to 6 at maximum stagnation

{

pressures from 29 to 200 psia, respectively, and stagnation temperatures

up co 750°R (M = 6). Minimum operating pressures range from about one-

tenth to one-twentieth of the maximum at each Mach number. A description

of the tunnel and airflow calibration information may be found in

Reference 4.

14 ti
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_- DATA REDUCTION ;

Orbiter/External Tank balance data were reduced to body axis co- i

efflcients using the following reference dimensions: i
i

Value i
Full Model i

Symbol Description Scale Scale i
i

SREF Reference area, ft.2 2690.0 0.2690 I

LI,L2,L 3, Reference lengths for
LREF pitching, yawing, and i

rolling moments, in. 1290.3 12.903

XMRP Longitudinal location
of moment reference

point, in. XT 1097.0 10.97

YMRP Lateral location of

moment reference point,

in. YT 0.0 0.0

ZMRP Vertical location of

moment reference point,

in.ZT 450.0 4.50

LM Reference length for

center of pressure

location, in. 1846.9 18.469

Solid rocket booster balance data were reduced to body axis co-

efficients using the following reference dimensions:

Value
Full Model

Symbol Descrlp tion Scale Scale

2
SREF Reference area, ft. 2690.0 0.2690

LI,L2,L3, Reference lengths for

LREF pitching, yawing, and 1
rolling moments, in. 1290.3 12.903

, J I
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Full Model

Sl_bo__1 Description Scale Scale

XlflIP Longitudinal location
of moment reference

center, in. XS 1258.5 12.585

YHRP Lateral location of

moment reference center,

i in. YS 0.0 0.0

ZMRP Vertical location of

moment reference center,

in. Zs 400.0 4.0

LM Reference length for

center of pressure _,
location, in. 1789.4 17.894

16 t) i

i
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TABLE I

TEST : IAlll DATE _.3127175 i

TEST CONDITIONS J
4

REYNOLDSNUMBER DYNAMICPRESSURE_TAGNATIONTEMPERATURE
MACHNUMBER (106 ft) (poun(Is/sq.inch) , (degreesFahrenheit)

, ,, , ..

4.5 5.88 4.34 570

,i 4.5 3.95 3.92 570

, u, ,, m ,

III I

AZDC .85 In. Dta. AEDC .65 In. Dta.
BALANCEUTILIZED: 4.00-Y-36-049 b 4.06-Y-36-020

COEFFICIENT
CAPACITY:(lbs) ACCURACY:

-049 -02_. TOLERANCE:
+200 + 80

NF - -- ill i,

+200 + 80
SF -- -

, AF +joo +_30

PM +680 +300
_ RM +100 + 25i i i IRH

+6so +_300YM -- • ii |!

COMMENTS:

(_)

ii iii i i

18
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i TABLE IIl. MODEL DIMEBSIONAL DATA

MODEL COMPOBERT: ATTACK STRUOTORE - AT16

GEHERAL IESCRIPTIO_: Forward orbiter/ET attach structure (2 member

structure).

MODEL SCALE: 0.OI0 MODEL DRAWING: SS-A00117, Rel_ase &

IF,AWIBG NO.: VL78--OOOO_2B,SK-H-AOII

DD_EBSIOI_S: MKMEE_ FOIL SZALE MOIEL _C,.LE

TO 0.0 , 0.0

Zo ua_ ua_

xT 1131.o n.31o _

_rT • _6._ o._,68
• II

zT 561.298 5.613

I[o 0.0 0.0

XT .n3Z.O ZZ.3ZO -

fT ._6.8 - o.46_

ZT _61._ 5.613 _

m,_,,_,r,z-. dk . 5.70 ....o.o57

i! _2 _.7o o.o57

i '
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TABLE III. NOIEL D_IOK DATA (Continued) I

N0-m'. (_II_II_IT: ATTACHSTRUCTURE- AT].7

GEHERAL _.SCRIPTION: Left rear orbiter/ET attach structure (2 member

.:. structure).

MODEL SCALE: 0.010 MODEL DRAWING: SS-AO0117, Release

DRAWING NO.: 9-L?8-OOOO62B,SK-H-&OI3

DIMENSIONS: _ FULL SC*ALE MDnEL SCALE

#l Xo 1317.O0 13.170

*o - 96._ - 0.965

zo 267.5 2.675

YT z2s._27 - i.259....

515.5 _.155 _

. xo i;17.o 13.17o

*o - 96.5 -0.965

Zo . 267.5 2.675

XT 2__8.0 20.580-

Diameter, In. #i ii.5 0.115i,

#_2 15.5 o.z55

54
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MODEL III. MDDEL DIMENSIONAL D:ITA (Continued)

MODEL COMPONENT: ATTACH _I_RUCTD'RE- ATI8

GENERAL DESCRIPTION: Right rear orbiter orbiter tET attach structure (3 member)

MODEL SCALE: 0.010 MODEL IRAWING: ,$S-AOO117, Eel.

DRAWING NO. : VL78-OOOO62B

DIMENSIONS: MEMBER FI/LL SCALE MOILI;I$CJLE

#z xo _z_17.oo
Tc , 96,5 __hZ6£__
Zo 267.5 2,6_75.

xT 18v2.o
YT 125 . 827 1.258

,;515-5 _5_,155

_ n_.o n.zTo
To 76._ 0.965__
zo ..... 267.5 _2.6715

XT ' .20_8.0 20.580
YT 1215.827 . 1.258
z_ 515.15 15_155 _

#3 Xo . I_17..0. 11_.170 J

_o 5_._o o._j.fA___
ZO 19._O O.193

XT _fi058.0 20.58o
YT 2.5 O.02_ _
ZT 567.6 5.676 .__

Diameter of members, In. : #I 15.5 O.155

11.5 o.n5

#3 .....4.;5 o.o__5_.

55
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MODEL III. MODEL DIMENSIONAL DATA (Continued)

MODEL COMPONENT: BODY- B_o

GENERAL DESCRIPTION : .Fuselace, Confizuration 3, per Rockwell

_LinesVL70-OOOI39B

MODEL SCALE: 0.O10 MODEL DRAWING: SS-AO1182,Release 7 '
i liB===

: DRAWINGNUMBER' _VLTO-OOOI_gB

DIMENSIONS' FULL SCALE MODELSCALE

Length 1290._ 12.903

Max Width 2_7.& ,. 2,6v6

_ MaxDepth 244. ,5 2.&_5

Fineness Ratio 4,._22 &.822

Area- Ft 2 ,, ,

Max. Cross-Sectional 386.6v O.O_S'7

Planform

Wetted

Beet
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TABLE IzI. MODEL DIMENSIONALDATA (Contiuued)

MODEL COMPONENT:, CANOPY- C7

GENERAL DESCRIPTION:_ Confip:uration 3A canopy.

MODEL SCALE: 0.010 MODEL DRAWING: SS-AOII82, Release 7

F

_RAWlNG NUMBER' . FL70-ooo_IqB

DIMENSIONS' FULL SCALE MODEL SCALE

Length (Xo= &33 to Xo= &78) . In. l&5 1.4_0

Max Width

Max Depth

Fineness Ratio

Area , ....

Max. Cross-Sectional , ,

Planform

Wetted

Bose
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TABLE III. MODEL DIMENSIONAL DATA (.Continued) (

MODELCOMPONENT: ELEVON- E23 , • ." ....

GENERALDESCRIPTION:.,.,q,onfi_:uratlon3 per Wln-/RocI_wel_llines

yLTO-OOOI_gB.._,,_.__',_.(I}.r (_} _4_..__

MODEL SCALE..0.070 MODEI_.DRAWING; SS-A..OII82,_Release?

OPA_INCt:U_PEP: FL?O-OOOI3_B .

DIMENSIONS: FULL-SCAL_ MODELSCALE
2

Area - Ft 205.52 0.0206

Span (equivalent),In. 353.34 3.533 ..

Inb'dequivalentchord. In. , 11_.78 .l.iA8

Outb'dequivalentchord, In. 5_00 9.550 .

Ratiomovablesurfacechord/
totalsurfacechord

At Inb'dequiv,chord _

At Outb'dequiv,chord , O.LOQ .O.__

Sweep Back-Angles,degrees

Leading Edge , 0,00_ 0.oo

Tailing Edge _ 10.2A -

0.00 0.00"Hingeline , .

Area Momen_(Normal to hinge line), Ft3 15L8,07(Productof AreaMoment

" 58
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i{*• TABLEZII. MODELDIMENSIONALDATA (Continued)

MODELCOMPONENT: BODY FLAP- F_

GENERALDESCRIPTION'.. Configuration 3A lightweight orbiter body

_flap. .

MODEL SCALE: 0.010 MQDE_.,DRAWINGS$-AOII82.Relea,_eI7

DRAWINGNUMBER' w'/o-oool'_q_

DIMENSIONS FULL SCALE MODELSCALE

Length,In. 8/,,70 0.847

MaxWidth,In. 2_7.6 2.676

MaxDepth

FinenessRatio ,,

Area- Pt,2 ,,

Max.Cross-Sectional 1h___1o_

Plonform

Wetted 38.0958 0.00_81

BOll
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i TABLE III. MODEL DIMENSIONAL DATA (Continued)

. MODEL COMPONENT: FEEDLINE- FL5

GENERALDESCRIPTION:LOX feedlinesimulatedbetweenET and Orbiter.

MODEL SCALE: 0.010 MODEL DRAWING: SS-AOOIIT,Release

DRAWINGMO.: VL78-OOOO62B

DIMEMIONS: FULL SCAI_ MODEL SCALE

Leadingedge at: XT 1033.3 i0.333

: _T 70.0 0.700

" XT 1033.3 i0.333

_T - 70.0 - 0.700

Trailing edgeat: XT 2071.50 20.715

TT 70.00 0.700
i

XT 2071.50 2O.715

YT 70.0 0.700

Dis., In. 18.80 O.188

Centerlineof LOX fe_-_!inelocatedradiallyat _ - 23024'

60
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TABLE IIl. MODEL DIMENSIONAL DATA (Continued)

MODEL CO_t_ONENT: PRESSURE LINE - FL6

GFRERALDESCRIFTION: Max. cross-sectional area simulating LH2 pressure

line and electrical conduit line on the ET_

MODEL SCALE: 0.010 MODEL DRAWING: SS-AO0117, Release A

DRAWING NO.: VL78-OOOO62B

DIMENSIONS: FULL SCALE MODEL SCALE

Leading edge at: XT 1127.1 11.271

YT no.3 1.1o3

Trailing edge at: XT 2062.1 20.621

YT IIO.3 I.103

Centerline of LH2 pressur_ line located radially at _ - 33°_5 '
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T.,_,].E IlZ. MODEL DIMENSIONAL DATA (Continued)

MODELCOMPONENT:.,_2 UMBILICAL_LINE - F_

GENERAL DESCRIPTION ' __ umbilical feedline wJ.th an e.lectriqal

quick-dlsconnect box betweeq the Orbiter and ET. ..,,

|,m , ,

_MODEL SCALE: O.O10 MODEL DRAWING. SS-AOOIIV: _.lease L

DRAWING NUMBER' V_V_-OOOOA2R ii ,i

DIMENSIONS' FULLSCALE MODELSCALE

Centerline at XT . 2071.5 , 20.71_

Max Width 31.2 O.312m

Max Depth 37.5.. O. 375 .

Diameter 17.0 0.170

Area __

Max. Cross-Sectioral

Plonform i iiii

Wetted .......

i_ Bose _ ....

t
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TABLE IlI. ]_)DEL DIMENSIONALDATA (Continued)

MODELCOHPOt_T: Rear attach structure fairing -

DESCRIPTION: Rear _rP_,biter attach structure cross=member or beam.

fairing used in conjunction with AT12, AT13, F_ and F_, Includes diapnal

strut.

MODEL,SCAL_::O.OlO

DRAWING NO. : VL?8-_2B, _-A01256

DIMENSIONS: FULL SCALE MODEL SCALE

Leading edge centerline at XT _0_.67 20.367

O.0 O.O

1_h, L.. 6_.00 0.6&O
I

Ke_dJeumwidth, In. 190,00 1,900

63
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TABLE IH. MODELDIMENSIONALDATA (Continued) 1

MODEL COMPONENT :,, Ol_.S_D - ME .... • ,

GENERAL DESCRIPTION:.. Conft_ratton _I per Rockwell Lines VL70-0001_9

_I_'TE._M_ 4dA_.leal tn N__ aTOmiC,ln_.mrnQctlnntn fu_Q

m im it im i i m

NOeL SCALE- 0.010 MODEL.DEAWING. $S-AOlI82L Release 7

DRAWING NUMBER' V_LTO..O001"__ ira| --

DIMENSIONS FULL SCALE _UDEL SCALE

LengtE.,. in. 3/_6.O _ 3_&60

Max Width. In. _ 10_r,O ,_ 1.ORO

Max Deptl_ , In. 113.O 1.130

Fineness Ratio
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I TABLE I II. MOr1_7. DIMENBIONAL DATA (Contlnued):

MODELCOMPONENT: 0_$ NOZILES - N8

GEI_2AL DESCRIPTION: Basi'cOM,_Nozzle o_ confimJration 2A per Rockwell

Lines VL70-008_06 aqd,VL?O-(XX)OSgB, Intersection of nozzle -_xitplane___

_L__qent_rlln e at X_ - 1570.75. Y_ = +99.25. Z_ ,, _07.25v _ v

MODEL SCALE: O.O10 MODEL DPA':'INO:SS-AOII@2. Release v

DR_G N_4B_R: VL70-QO8306. V570-OSOO._gB

DD(LN31ONS: FULL SC_/,E MODEL SCALE

M_CH NO.

Length - In.
Gimbal Point to Exit Plane
Throat to Exit Plane

Diameter- In.

Exit 50.00 O,z_O0Throat N 'A --_
Inlet 2_. O0 O.280

J-.rea - ft 2
Exit 13.635 ,,O.I}6
Throa_

Gimbal Point (Station) In.

Xo l l .o _15.1 o
Yo !_ 8n,O + 0,_O_ _
Zo _A_.O 4,9_0

Lo'._r Nozzles
X
¥
Z

Null Position - _eg.

tch 15°/.9 ' 15°&9'
'/&V 12_17' _'

Lower No:z_e
Pitch
Yav

, m m
s
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TABLE III. MODEL DIM_{SIONAL DATA (Continued)

MOD_TLCO_ONENT: SRB PROTUBEPANCE - PS7

GENEPAL DESCRIPTION: SRBIET attach ring: two attach rings and one

structuralring.

MODEL SCALE: 0.O10 MODEL DRAWING: SS-AO1308, Release 1

DRAWING NO.. V177-0000_6

DIMENSIONS (DATA FOR 1 OF 2 SIDES) FULL SCALE MODEL SCALE

Centerline at XB: 1505.00 15.050

1517.0 15•170

1852.0 18.520

Width I0.0 O.i00

., Heighth _ iC.0 O.i00

i
66
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TABLE III. MODEL DIMF_SIONAL DATA (Continued)

MODELCOt_T: ET FROTUBERA_/CE- PT13

_L DESCRIPTION: M_ximm, crosssectionalarea simulating LOX

recirc_lation line and electrical conduit box on planfom view of

external tank, T20.

MODEL SCALE: O.OlO MOD_ DRAWING: SS_AO0117, Release A

DRAWING NO.: VL78-OOOO62B

D_SIONS: FULL SCALE MODEL

Leading edge at: XT 1208.3 13.O83

YT 95.0 0.950

XT 120S.3 12.O83

YT - 95.0 - 0.950
t

Trailing edge at: XT 2060.5 20.605

YT 95.0 0.950 :

XT 2060.5 20.605

YT - 95.0 - 0.950

Centerline of LOX recirculation line located radially at _ :--33°&5'

67
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MODEL III. MODEL DIMENSIONAL DATA (Continued) )

MODEL COMPONENT: ET PROTUBERANCE - PTl&

GENEPAL DESCRIPTION: LOX pressure line on Tank, T20.

MODEL SCALE: 0.O10 MODEL DRAWING: SS-AO0117, Release &

DRAWING NO. : FL78-OOOO62B

DIMENSIONS: _ SCALE MODEL SCALE

_ Leading edge at: XT 355.90 3.559

YT 6.0 0.O6

Trailing edge at: XT 2060.5 20.605

, YT 87.0 O.870

: Centerline of LOX pressure line located radially at _ = 23°2_ ,.

!,

I
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MODEL III. MODEL DIMENSIONAL DATA (Continued)

MODEL COK=ONF_T: NOSE CONE LINES - PT20

GENERAL DESCP.IPTION: Maximum cross-sectional area simulating the

!

: LOX pressure line and electrical conduit on top of external tank

(T20)nose cone area.

J

MODEL SCA/!: O.O10 MODEL DRAWING: SS-AOOI]7, Release &

DRAWING NO.: VL78-OOOO62B

D]3t_NSI_TS FULL SCALE MODEL SCAL_

Leading edge at: XT 360.92 3.609

YT 3_.0 o.3_o

Trailing edge at: XT 995.1 9.551

YT 336.5 3.365

Centerline of lines located radially at d = 33o&5 '
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TABLE II_. MODEL DIMENSIONAL DATA (Continued)

MODELCOMPONENT: RUpDEP_- R5 , _

GENERALDESCRIPTION:..¢onflmAratlon!SqB orbiteF rudder for stabilizer

.... i iii,

MODEL SCALE: 0,010 MODEL DRAWING NO.:. SS-AOIIS_, Release ?

DRAWINGNUMBER: _',"I,'ZO-OOOltge. _L70-000085

DIMENSIONS: FULL-SCALE MODELSCALE

Area - FL2 100_!5 0.0190

Span(equivalent) , In. 2Ql,O 2,0!0

Inb'd equivalent ci_ord, In. 91.585 0,?1_ ,,

Outb'd equivalent chord, In. 50.831 0.508

Ratio movable surface chord/
total surface chord

At Inb'd equiv, chord o._o0

At Outb'd equiv, chord O,&O0 ___

Sweep Back-Angles, degrees

LeadingEdge 3_.83 3&.83 ....

Tatltng Edge 26.25 .._6.25

Htngeltne 3_.83 3_.B)
(Product of Area _ _)

AreaMoment(jlm_#cx__)._) _

Mean Aerodynamic Chord, In. 73.2 0.732
a

7O
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TABLE III. MODELDIMENSIONALDATA (Continued)

MODEL COMPONENT :_ BOOSTER SOLID ROCKET MOTOR - S_,_iv

, GENERALDESCRIPTION: Confi__uration MCR _00. Data for (1) of (2)

sides.

i
|

'i MODEL SCAI2: O.010 MODEL DRAWING NO. : SS-AOI_O.8, Release i

i _ DRAWINGNUMBER 7L77-.(X_OO_

t

$

i DIMENSIONS' FULLSCALE MODELSCALE

Le.gth (Includes nozzle), In. 1989,/, I(2.89L
t

,I ! Max Width (Tank dia.). In. I/.6.0 1.460

il ,,Max Depth (Aft Shroud) In. 192.0 1.9201 "

I _ Fi.eness Ratio o_o_77 9.0677Areo - Ft 2 . mR

.!
t i Max. Cross-Sectional 201:..062 0.0201
i

! Planform
! iii

t Wetted

t Base

-i

,i

1

i
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TABLE III. MODEL DIMENSIONAL DATA (Continued)

MODEL COMPONENT: EXTERNA,LTANK - TgO

GENERAL DESCRIPTION :.,External oxyEen-hydroEentank

l i |i i I

MODEL SCALE: 0.010 MODEL DRAWING: BB-AOOII7_ Release L,

DRAWINGNUMBER' ._72-O00131, VL78-OOOO62B +

DIMENSIONS' FULLSCALE MODELSCALE

Length(Nose @ XT=328.92), In. 18&6.905 18.46?

Max Width(@ XT = 975.675), In. 33).2 _ 3.332

Max Depth. In. 330.2 3.302

Fineness Ratio _.6_7 5.657

Area - Ft2

Max. Cross-Sectional 60_.53& 0.0605
(@ XT = 975.&75) ....

__ 5%._77 0.0595
_]or cross section

P. of Tank Cen£erline, In.
, _oo.ooo _.ooo

B_Base (on 330.2 dis) 59&.67_ 0.0595
!

I
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TABLE III. MODEL DIMENSIONAL DATA (Contim,ed)

MODEL COMPONENT: VERTICJd_ - V7

GENERAL DESCRIPTION'." Centerline vertical tail_ double-w_d_ a_rfo_l

with rounded leadin_ edge.

NOTE: Same as V5, but with. manipulator housin_ removed.

MODEL SCALE: 0.010 MODEL DRAWING: SS-AO1182, Release 7

DRAWING NUMBER: VLvO-OOOI39B

D_SIO_S: ._XF_LSCALE MOD_ SC_'LE

TOTAL I_TA

Area(Theo)- Ft2
Pla_form &25.92 O.0&24

Span (Theo) - In. _ 3.157

Aspect Ratio 1.67_ 1.675

Rate of Taper 0.507 . Q.50_

Taper Ratio _ O.&O/_
Sweep-Back Angles, Degrees.

Leading Edge &5. OOQ _.Q_Q_

Trailing Edge _ 26.2&o
0.25 Element Line _ Al.130 &l.130

Chord_:

Root(Theo)"_'P • 268.so..
Tip (Theo) ;_P . iO8.&7 ___/..0@5__

MAC 199.81 1.99.8___

Fus. Sta. of .25 MAC i&6}.50
W.P. of .e5 MAC 635.22 6.3'_5.

B.L. of .25 MAC _ 0.0

Airfoil See tion

Leading Wedge :_ngle - DeE. iO.00 i_.00

Trailing Wedge An_le - Deg. ' i_.920 l_.92--
Leadin6 Edge I_dlu_ 2.0 2.00

Vo_.a;_rea 13._,7 ._...q.,...09.,l.,___

Blanketed Area 0.0 O.O

73
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TABLE I11. MCDEL DIMENSIONAL DATA (Concluded)
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• RIPJDERAND SPEFD BI_KE DEFLECTIONS M_xiwmun Deflections

8T.2 o

Ss_ _ -351+20 0__'21-'rI.__.+22"50

• _ +18--T°'°
Z'

ELEVON D_LECTIO_S _ ,/_

BODT FIAP DEFLECTIONS

I_"_" Zo - 287.0

xo - 1532
b. Control Surface SiEn Convention
Figure i - Continued
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APPENDIX

TABULATED SOURCE DATA
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